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< / (2-^^-/V-2-7'n^<ri/U) m— x/K 3t b y 3^ W y V =t — /> 

(2-^f^-2-7"n^/i/) 31— 7VK 7a/^yifV^5 3 
20 -/we/ (2 -/^/W- 2 --fn^=-;V) =z—?/umi>tffi&x-b% 

±22 (T/na^r^/) # y y n-/we/ ?) T^y/l^m^r 

25 CH 2 =C— R 5 

I n (3) 

COO(R x O) p R 6 
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ifBHRsS (3) (R X 0) -fg^tl^t^v'T^Vyl, R x 

(2) irp^rck?., r^y/^i^^-r/n^^^t-^u 

O 5„ p^^LV^HIS^ LTf± % 2^JbTfe?) N ~ (R x O) p -04>-C\ 

2 0^1X^5, tfc, J:*)ff4t<tt200^T> U<tll 5 0£TF 

m*2ou±) <o2mm<o^m^ (A3) ©a*-frt>* % fc5v>»**©w<t 

ft: (A3) ©»#^fc**#$*tff>;h,S. «a^#b^r5p<D«5HiL-Ctt, 
s P^ftAD J t/^pa s 4 0^3 0 O^lgfflOfLfiflc (A3) is 2 - 4 0 <^fS@^> ~ 
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mmtb (A3) komttbik (iitp^io^ ff*utt2o»±) > 

Wft*P*/MRp^2 0-^3 0 0 £>3£®<££i;ft: (A3) 2-2 0^1^) 
jH^ft (A3) (i.lpOi«10^ &3eL<(3:2 O^iO 

5 ±IER 6 tt N ftKHR^3 0*«it5ts XV 

TfcS, J;^IUfi> mmiO^T, 35fc#*L<HU K3f«fc3^Ts W 

15 ±12 (T/I^^i/) jffy TVU^-V^!) (^) T^y^gt^T 

2-yn^/-/K l-7^y-/K 2-:/*V-/K 

— /K 2 — /k, 3~^<>^7-/k i -^fv— ;k 2-^f-y 

/K 3 1 -it'- /i<#<D0H&8fe3~3 oWi&fnXA-^— 

(#y) («2~4^7/^l'^!)3^) (t?) TtV^m^XT 
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y V^-^^^f-^y^V y r?y i^-k y {/tfy 
xfu^jjawv (#5) -fuMwtry^—fv) *y it?) r^y w-k 
y {#y^?-uyyyz2-/v (/Ky) :/f-uy^y =r*-/W *y (y*) 

pV-f, y {tfy^W^y a -A' y ) /ntf^Ua- 

5 («) y^-uy^p q&y (y T^!)w K xh^*j)if 

i/y/U a-/^; (y^) T^y^-K xh^i/ {^yif i/y^jjn^ 
(*°y) ^otrvy^y *y (y?) y i/-K ccf*^ 
f^!)3^ (tfy) ^fvy^pa-^} -^y (y^) y^yw k ^ 
f=¥v- {*°y cc^w^^y =r-/v (#y) /ne^/pa-^ (/j^y) 

10 V^JJar— -=Ery (y^) T^yi^-f, ^nm#!JxfV^!j3-;V 

tf^u =»— /W (y^) y^y^-K yo^v {#y^5F-w^y 

=*-/i" (#y) *7?Vl/?y =t-;i/} T? y yntf^ri/ 

^f^#p*fv^p3-^ey (y^) y^y w-K ^h^rv- {tfy 
r&^-w^y a-A' (TKy) /nt'i/y^!)3-/H ^y (y £-) r^JJu-f, 
^h^is {^!)a:fi/y^j)3-;i/ (#y) /fky^!Jaw>} ^y (y^) 
r ^ y u _ }s % -?y*z, {Tgy^uyyy a-A* :/ntf yy^ij a- 

20 A- (atfJJ) ^fl/^ija^} ^y (y?) T^lfV^-K ^yb^^yoi 

-a- OKy ) 7>n tf yy^D *y (y y^ dwk 

yot^i/v^y a- (T^y) yfi^y^jia^} ^ey (y^) r?yv 

25 y) ^f^ya-;W ^y (y*) y^yw~K ^y^y#Uxf uy 
^])3-;^; (y 7^pw-h, ^^y^iy {tfy ^f-yy^y ■n-zv 

ynt'yy^ya^;H ^y (y^) y^yu-f^ ^y^v {^y 
jtfyy^!)3-;y (tfy) ^yy^|ja-/v} *y (y^) r^!)v-f, 
^*y=¥*> (*i;xfi/y^j)a-/u (^y) ^ifyy^^-^ (tfy) 7'- 
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•f^P =-/W (/>*) T^uv-K 
{#jjxfi/^ya^ (^y) yn trw^y 3-/1^} (/^) 7^1; 

5 y (/*) 7^!IWK ^h^f {#Jif^!l3^ (7}fy) 7°nfc° 

y^v^^y *y (/*) r^y U-K 

hdr-i/^y^^wy^y 3-/Wt/ (/;?) 7^ywh % {^y^ 

*/ (/^) 7* JJ w- K 
^ f^v- {^jjif^y =t— /v ) -7<?uy?}) (/ 
10 7^ y K ±? h**y {tfy^v^y 3-/v (#y) ^uvvy? 

(*°y) /fwy^!J3-/H (^) 7^yu-k /■*-/**> 

^y (tK y ) rwtrv^^y a— /w *■/ (/ 7^ y K y^y 
{^y^^i/v^y (#y) y^^'y 3-/w) U?) rt 
15 Uv-K y-t-y^rv' (#!)if^^'!)a-;v (tfy) t'uyjf y a— ,V 
(«) zfj-uyyy (/<$?) r ^yi/-f o 

f^/^ijxfyy^ija^; (/^) 7^|)u-k x#^y#:y 

{^y^w^y a^/u (/# y ) ew/y 3-^} ^y (^^) T ^y 

20 y (/*) 7*yw-K 5*#y*iy {^patf-i^^y =3-/1, (#y) ^nf 
i^^y^^ (*°y) ^i/^ua^j *y (y^) 7^yw f % 
x^y^i^y^w^y 3 -/we/ (/?) 7?yv-K vyfx-r;* 

{tfy^uyyy 3-/p- (tK y ) ^nt^y^ya^) qe-y (/?) 7^ 
yi^-bs ^^-x^y^ix {^y^^-i/^^y 3-/u (tk y ) ^fi/y^u^ 
25 /W ^/ (/*) P^*/*^ w^v^y =-/v 

y) /Bt^ky^^^v (**y) yfyy^tjs-^) qey (///) 77 yv 
— K Kx^y^r^y ^uyjfy 3-/1^ y (/£) T ^y l ^_^ > K"7^# 
7y^v {xj<y jt^i^y^y 3-/V, («) ;fn t'vy^y 3-/u} ^-y (y 

7^yv- k Kf-^y^y (#y^fvy^!)3-/i/ c^y) ^fwy^ _ 
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(aKjj) /ntvy^ya^ ^fi/^ya-zn ^y (^) 7^ 

5 + {7$ V ^f-uy/f}) 3— /!✓ ]) ) /a^vy^'^-/^ * y (y 

?) t?v w k h y-r^y ^> {^y^T-u^pa— a- (#y> ^fvy 
^y ^-y (^^) r^!Jy-f x MJf^y^y {^pxf yy^jj 3 
(4?y) yn t°i/>-^y (zxy) /fi^y^y^ ^/ (y,$?) 
r^yv— k 7 1 h^r^y ^^y ^^w>-^y ;^y (y^) r^yi/ 

-M (y y v~ k 7f77>;#y {^y^i/v^y a-w^ 
(*°y) -fj-vyyv 3-/^} -ty (y ^) r^v-K ^ h^f^y 

^vy?y zjsu (tf?y) yntvy^^^/k (tKJJ) yf-uyyy 
3— /v} ^e-y (y*) r^y^-K ^f*;#y*!)xf^!)3-;i, 

15 ^ey T^U^K ^y^f^^r/**/ {* a y ^yy^f y 3-/1^ 

y) ^nfcfl/i/^y r3-/i/} ^7 (7^) ^^^x^y^v^ {*° 

y^i^^y (tHjj) ^i/^^ija^}^/ (^^) T ^y l/ _ hN 
^yffSjj/triy {^y^u^^'y=t-/i^ (#y) /nt 0 yy^i)3-/i/ (tK 
y) 7fi/y^"j)a-;H ^y (y<*) T^.yw-h 0 
20 ^-^#7 ^--y^y Jt^-w^y 3— jv=tj (y ^) y y— K ^dr-y- 
r^y^i/ {tf y ^t^^y 3-/1, (^y) 7^ t°i/^y =t-/W ^y 
(y*) r^y i/-k ^i*-x#y {*°y^i^^y 3*-^ (^y) y 
f^D^i ^-y (y^) r^yi^-K ^Mr^y^ {^y^v- 

(«) ^nt'i/y^ija^ (#y) -y^^y ^-^j ^y 

25 (y^) Ti7 y k ^y^f^y *v/f*y^wwy 3- ; ^y (y^) 
r^yv-K ^f^Tti-r; {^y u^i/^y (#y) y nt -i/ 

*y (y-^) r^JJV— K ^7^T#y*v- {1$y^yysf 
OW yfvy^'!)3-^} ^y (y ^) 771;^^ ^z^* 
y^rv- {^Dxfky^ija^ (7f?y) ^nt°l^y*y 3-/V (tK y ) 7^ 
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^> {^yxf^ijawv (#p) /fu^ya^) =t; (y?) r?y 

-/v- 0#P) ^vy^un^} (y yy y W-K 

;t7*;^!)if^!J3-;^; (y*) 7^!]u-K /^t# 
T-y^v- {^!)xfi/y^!J^ (#y) ^nfl/y^Ua-^) (y 
7^!) wf v y^r^y^MX (jK!)xfi/y^!J3-/v (#p) 
10 ^Jla-^) (yy) 7^yv-h, /i-f$/*r-> {#JJifW!)3 

(#P) /otfV^!Ja-;i. (tfp) 7fVy^!)a-/H ^/ (yy) 
Ty pi/~ K ^n^y J^^P^v^P 3-/yqe-y (yy) rypv 
- K ^n^yf^y {^Dxfyy^Uaw^ (#P) 7nifWy*ya- 
;V) (yy) T^P^-hs v'^o^VK^rv' (#!)xf ky^!J 

15 (#P) 7fuy^P=-;W 7y PU—K vytt^yf^V 

{#p;jL<f Wyy*y a-,v (#y) ^ntfWy^Ja-^ (#p) y^y-^yy 
3— ;v) *y (yy) Ty pl^-K ^n^y^y#pxfuy^iJa-A/ 

(y Ty P K vy n^y^ix {j^yxf yy^i) a— f v 
p) yntfi^ypa-^} ^ey (yy) Ty pv-K «>y n^y*^ 
20 yxfyy^Ua-;> (jtfU) y*^u^yy a-/v} ^y (yy) Ty pv—K 
vyn^y^:/ {^'jxfyy^p3-^ (#p) Ttik'vy^Dn^ 
P) y^y^y (^^) y u-k 

±15 #y r/y^i/^^y 3-;y^ey (yy) t# y /^m^xf* 

>vt utwu ±15-^^: (2) x°m£ti%ik&%)<Dmzhs 7^/*i/#y^ 

25 v>^p=t-/i^ey (yy) y-ypi^-k y^y {^pxf yy^j) a- 
^ (#p) y°nt'i/y^y 3-;W ^ey (yy) Ty pw-K Tx.y*<y 
!)xfi/y^ij 3 -;i, (fly) y>v-:/^pa-/y} (y y) r^py-h, 
y^y^-y {/S!)xfvy^j)3-;v (#p) y* t'w-yyy a— (^y) y 
fvy^j)3-/H^/ (yy) yy py—K (yy) tpa-^^p ~ 
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y?])*-/v (#V) ywisyyv^-fr} 7*y i/'-k 

TVA'tti' (^JJxfvy^Da^ (#y) ^fwy^ija^} ^/ 
T?}) i^-k Tl)/i>**c^ {/K])xfvy^j)3-/i, (3j? 

5 y) /nfcVy^!)3^ (#y) (^^) r^yi^ 

iE^yT^V-^ya-zUat^^^S^irtTtts (7/Wa*>y) *° 

!)7/^i/y/ya-/K; (^) y^K^*^/^^^ (7^3* 

j $^$fcl~2 2«©7^a— ^HJ#*l-2 2©7 5y^iSt2-4(0t 

15 fDv ? *^v^mi:f*i^i5:2~4^^y =t-;K^^#^^2~3 o 
^!)^(^) 7^!)wk (tfy) ifi/v/ya-^i? (^) 7 

CT S ±f5¥fi& (A. 1 ) N (A2K (B) (A3) W^(7)I^^f 

25 # (C) &^Tt>«fcV\ ^rOtomi:^ (C) iUtt> UTOhomWm 

^c^^f-wi^ ^DDxf yy x yyffl!)^f yy 

m;i, 3-7fii?*y y AVfvv, /fy/fuy^^yg; (^) 7 
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JbfB^fifP VWk t 1 - 2 2 jg <D T As a -/U £ <P * 

x;k ±fBTOfn^#/^V^£$PPi$:l~2 2(^T5 >-tcDi>T5 K N JbSB 

io T^yi^-K H^fn^/D/^v? y v- h^cor^fg 

j 2- T9 y ta^v^^/^/V-^— K 3- (^*) T^n^n 

j fcVW^A-^-K 3- 7 ^ 5 a 2 - 1 Kn dp^ti tV^/V* 

j ^— K 3- T?Vv**S-2-}l\!u**s7u\s;Vs\;Vi!rs7x.~;V^ 

15 ~7VK 3- (^) 7^ P o^- 2-fc KD^r^/ti tf/ut^^y 

7^!)A/75K, 7 * y ^7 >v*frT $ K\ N-^n-A- 

x^y/u7^b\ n, n-^^/v c*?) 7^y^7 5 v®<Q7Ftm 

7 5: Kip ; 7 y /KT^a-vM^PT y ; f'fl'T \ S TV 

^) 7!) /v^© t^;i/i-f ;Hli7 !) ;^-t;^ e 
t Kn^Vxf^ T?yv-V s t Kta^^ntVU (^^) 7^ y 



n. uec. zuui ly.tt t asu i um i&Assocfates NO, 0992 P. 32/51 

31 

sum* y ? ^(omt&mm ; mat^m \tw*-2* t'tvr $ 

m ^oxo^mmmmMt^x^ ^© t 1 ixs 2 tg±t ^t-# 5 ^\ 
20 -t-fcttttfT/i*** i/^mziitz # y v w * ^jR^iMwafls (a 

1) , #])mvy^p3-^^ft*Ifls (A 2) (A3) ©ltXtt 

ft. d-^vr^^v-^s^^ri-^^ftfle (a) ^um^pa-^ 

(A) t % *ttft;frA^y»3R)MH|E (B) 
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$tf£t!)£iJ^\ y^>^-/K *^^v^-/K x^>-^^--/K Kf^yf 
/K ^f-T^V^h-zK jr9# s ?-%V"f'i!r—jv^ ^^ct^ar^/M/^ 

g 8-i?*Asj}7}>-3, 6-v?^f-±^^^ N Kf*->^ 

w 

^ y >- 2 - y K 3L ? Zs&LQ<07*—;l>% t M&&Wlffl ; 2 

7;ua-;v;f <D%L (&&y h y * A, 

(m«7- h y * a n w^m^m-r ^ y * a, ggr^^BW- h y ? a n * 
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JblB#*tofrifcf±, mftRT'tmM&.r'^ft5 zk&X'% % 0 tit, &m&<D 

h/^^ N ^wy, ^B^fy, n— ^y?ymv>%®mxm% 

25 ##*u\ «fc>)#£U<Hc, 40°c#±-efc*K H^*u<tt N 5om 

T-fc5 x m:ff*t<lt 6 OtPi±T^5, Sfc N i^lKtt, l 2 o*C 
UTX'hV, 3C^$L<tt, lOOt^TT'fe?), 8 5t» 
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±n&n&j3&~z\t, ±R*m**/i*#i'jm&&ft (b) £>4>fn^£o-6 
w&mfc (b) <D*fp^ti\ 7fmQ*/^ym%M&fc (b) ©i^^io 

Omo l^iUitt, &£^LW5*f&fo#/i^v^mmi:& (B) <p 
mo l%T?$$Ji5rii:45, ^fiW*^#VBI3R¥4* (B) offn^^6 

omo \ %%Mz.%t, &n&xm\z*$ttzs&m&±&h'f. #e>ft*#a£* 

L<r±> 3 0 m o 1 %^TT'$3 19 % L < « N 2 0mol%»TO^ 

ftt>»*u<tt N i omo i %srrt*fc£. 

±IE^fgftJ;i7/i^V^mi:f$: (B) £»£fD^£0 ~ 6 Omo 
bh±X<D*im*Jl'tf (B) fc*5VNT±IB-tt^ (1) fcfctt* 

*mm<otf v */^^m%&m&m*. Lit x 5 l 

©SAW^B 1 * (Mw) tLXit, 50 0gJhT*^o^iWl<> *fcs 
25 5 OO0OOP;TW:iWU\ 5 0 0*»-e*5i, aKy*;^>» 

J;>9#*L<ttx 5OO0P^±"Cfc^ ftt>jfSl<tt8 0 0 0K±T?*S. * 
fc N iD0tU<{* > 3OOOO0OTT*>0, *t>ff*U<tt, lOOOOO. 
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10 1. NaOH3 0ia°/oaq. trfflV^T p H 1 2 ~ 1 2 . 5 fcfBfti-S, 

5 =1 

r 15 4. ^#£ift4 0~5 0MS%O^»CU^XfilR^4liflTg|#*/^--^ 
m ft^ttS, (1000. 3500. 8000, 15000) 

20 1. Na OH 3 Oli%a q. ^TpH12~12. 5 fcHSE-fS. 
25 4. •fe^yhSWfflfcffi^jfijR (»?§6 0 0 0) -ClS^tafSo 

G?c<D&&^;^-<Dfr?mz£VftMft*mtm^~t% (13000 0 
ww&m&Qmtikww&T&mAnmjjtfo. 0 imp a^j^s*?^ 

MM : 0 . 1-10 
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ft/ft : NMR N mfctwr Y J -%X*nfe* S tf^X'ZltZ. k%m 
Si"*, 

7t^i/ ; F I LTRAT I ON SYSTEM PS-2 4 0 0 1 
M5t : A I P - 0 0 1 3 

*HSC: 4>2J*R:3KP7^yo=hy/V (PAN) 
10 ti&i: ll^i (mm) :0. 8mm 

j turn** (*) :io o# 

j ^JRffia (cm 2 ) : 1 7 0 

: 6 0 0 0 

(kPa) : 100 
15 £JB*Ftlfi* CC) : 5 0 

ttffi^TIBpHISH : 2-10 
^E-S?i— (mm) : 20<J>X130L 

j 

20 *^VgfeM) am 3mgKOH/g^±t'fc5^i:«t<, 

9 0 0mgKOH/g^TT$)5ii)5WlU\ 3mgKOH/g*it*5 

\z.V$®&mLtc*) s mfc&mtS&TT S33**VJ&*fc!K 9 0 0mgKOH/g& 

.J:0ff*U(i5mgKOH/g^ HCffiKftlOagKOH/gfiU:, 
<tD3Et»*U<ttl 5mgKOH/g^ #tC0tl<fi2OmgKOH/ 
gSU:, ftt>&£L<tt2 5mgKOH/g#Jh-t?fc5o £\)&tL<l± 
5 0 0mgKOH/g^ JEfc#* L< »4 0 Omg KOH/g£TF> 



n. uec. zuui iy.ii yasu iumi&assoc i ates NO. 0992 P. 38/51 

37 

Ktt3 0 0mgKOH/g ^Ts Kft2 00mgKOH/g 

^T, ttff*l<ttl5 0mgKOH/g£tTO5, T 

g ff*Uli50 Jt. Xlqjf * t < tt 6 0 fift%#±. J: 5 JSfc#* L < 

I «6 5Si:%^± s #»cff*U<ti7 0M%^±Tf*>S, £fc N £9&;i-b< 
M 1*98 li%)^T, Itlfl L < tt 9 7 M%£IT. J: t) 35^»* Kii95l 

15 S 0 fc*s s #9!*Pl#f> N NMR-PEGIfix TI5NMR- P EGftOH^^fe 

S Sft (Al) RXPFmiXA'tf (B) «r^tfl|ift*J*^*#fi-6'U 

20 ^yts 20. Ojifi%^TT**5^i:^*U\ 0. 0 0 11f%*»m 

o. imm%^±, m^0tL<\to, 5M%#±> *t>#*t<tti. oa 

0. OM%En\ t9 3Efc»*t<f*8. 0M^%^T x (ItfftKttS. 
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*l§^tt1t5GPC^Ii^# s 'H-NMR (4 0 0MHz, 2 00 
MHz) $J£&#, u C-NMR***ffs IRHfcfcfK i^GC-MAS 

s^utan^ mw£<Dmj£3k&, NMR-PEGaosii3£^#^T^-r, 

tl*7A : ly-ttlilTSKgu ardco lumn SWXL+TSKge 
1 G4 0 0 0 SWXL+G 3 0 0 0 SWXL+G 2 0 0 0 SWXL 
Wm : Tkl 0 9 9 9 g, 7tf=M);H001 g (DU&WkWR&f- V V $ 

10 0 tCME Ufc«*ttfcJ!§V^ 0 
JTi&^I: : 1 0 0 /x L 
f-^TVHftg : 0. 5M% 
^mSSat: 0. 8mL/s e c 
*>?J*Um : 3 5°C 

15 mmmn : sKyxfvy^ij ms^^s (mw) 272500. 2 

19300, 85000, 46000, 24000, 12600, 4250, 7 
1 0 0, 1 4 70, 

1£tfc53£ : B*Wa t e r s tfc» ^HJBJff^m^ 

ffiy7f:0*Watersttl MILLENNIUM Ver. 2. 18 

20 

< 1 H-NMRHJ^^ (4 0 0MHz) > 

it: va r i an^ill Unity plus (4 0 0MHz) 

mm : 7k^ (*n|^«4 0 0. 0) 
25 : 9 0m/<;ls?s 2 2. 5 ju s e c (4 5 &/</UX fefigft ) 

3. 0 s e c 

m@jRfi: 16EI 



"OH-NMRWfcfcfr (2 0 0MHz) > 
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US: varianftS geminin2000 (2 0 0MHz) 

w : m»mmm 199. 9) 

: 9 O^/W* 10/isec (4 £j&lt) 
5 #*>B#P^ 1. 2 5# 

l» 1 6 HI 

< 13 C~NMRM^f4 : > 

tS: va r i anftl Unity plus (4 0 0MHz) 

mmm •. ^« (*«w>jB»t» 100. e ) 

: 9 O^V^ 15. Usee (9 0 g./*>V7> <D 1 / 3 ) 

'H^/^tB^J 3 8dB 

#*>B#!B1 O. 9 3 9 s e c 

15 m^mm 2 50 000 

< I R***fr> 

^:BIO-RAD|t^ FT-IR 

20 5%(D**^**i*««:^/U-r='!>^«tel» mo. 0 3mL) |tf 0 

(2 5^, 0. 0 0 lMPaP;T, 1 0#^Jb) 0 

<TCAV SlJ£&fl=> 
25 fift««M COM-5 5 0 

o. Uol/L *i£^MJ*A ftftmxgffiK **£*rJ8«SS f 
n (77^-) 

o. imoi/L mm ftftmmxm&m »*&m%vm 
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0. 5g) (W g) (/J^^T4tf*T-) , 

®^l^A^^^2^ft^*TiC^g^7k^b^hy (V mL) 

fn: 0. Uol/L 7K^fc07 7^^- 
NV : -fc^>-b^WlJ(0@^a^ 

10 TCAV= (VXO. lXfnX56. 1 1) / (WXNV) mgKOH/g 

j <MGC-MAS Stl3t^> 

j WM : B:££^^*±SS N- 5 0 0 0 Bfi^ 

15 *7i:GLscience tfcjK D B — 1 ( 0 . 2 5 mm X30mX0. 25 
J ix Ml) 

i Curie Point Pyrolyzer 5 9 0 °C 

I #l/n^7A : 5 0<C (Ho 1 d 5mi n) - (5°C/m in) -15 0°C- 

(1 0°C/m in) - 2 5 0 °C (Hold5min) 

20 

It^T'l^TO^ T/^#^£&*?aJU TisJr-t-VtpVlOftm 

25 mm>hwM$r%ftgi-% e 

< NM R - P E G &<DMfeJj& > 
*H — NMR (2 0 0MHz) TfciBJSftS 3 . 3-4. 2ppmtW 
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^^!J-7-^l^3. 3-4. 2 p pmfc°-^<OM:%£$I:$|£fflV N T 
fi%J^TC&3£-CS£@$i-tSc NMRf4. 9~5. 2 p pm^ffcQt 0 -^ 

yvjt^v: wjtmmxmm i m 7k#^ 0.05 m^otkm^s, 

£SI;*O-OCH 2 CH 2 ~^Sgit£*&T:i3< 0 

0/3 ofi&%, Mw2 0 0 0 o~3 o o o oj 0 mmu ^m&mM, 

15 J6T*5< e 

11:0. lmgtt«n 0 

20 ^>!>A$^iO-9 0 0mPa • s ^.tK/Xtti^ V hSfr#&&aS 0 . 

05-i. ox'fc^t^y h^wjtt. %tm& • u&mm-<D®^ xvmv 

25 &T!2T-M1~6 0 

^m#^h7>V~±tyh (J I S R 5210) :;&¥#-t:^>"f4±i£s T - 
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%\Z-mir%kg. f i (e) ^5000~6000mPa • s t?&5L o t <D± t > }• 

5 ^^f--f PO^tt^^ 3 ®) 

t^fiJKWIW : J I S R 5 2 0 1 
<=e/^^5#f— : ^-hthSi N-5 0 M5L 
Ellal : §151 3 9 r pm, ^fe6 1 r pm 
10 @|s2 : gfe2 8 5 r pm, 2 5 r pm 

: Xr>^l 02#BS 
77ti7ttg-a-f^^^ (3 0 0mL) ) :@3$gg 
^y/^El53|ft««- : TV-2 OM^tf/^ K;^T - AX 1 0 r pm OK 

15 ir^ ^ h^WJ^^Dl: : ^TaJIWMto**!*. 

S^SJBJ^fe : 500mL©^v'!) \C^;V#;V%%i 4 5 OmLA^ 

wmmmp 1 3 5 0 g ^-f-yzxfi, misiti 0 

^h^^^M^tJfeln ^^^2(^*2 7 0 g (2 5°C) £ 

25 £#3 0 

a^Cf^Tfc^^^tt^Rffigg OSfil. 2L, TM!9 0m 
m. ±MI110mm, iU£ 14 0mm) £AtK 2B*&&T LTa>e> l£ 2 0 

fcftVVfeS=*?>'7'3:->' (±W§5 0mm, T3BI>1& 1 0 0 mmu ifj£ 1 „ 
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£&I;£2. 0-4. 0£8%lcf&gLfc2M$TN JHfrtfA'h^K't^h 
g 2 0 0 ± 2 5 mm<^ffift-e{i 2 &&±S> j&flUfi:. Xtt^ a Hfttf* 20 0 + 5 0 

[U 3feK N 2 St^Pm^^fc^il^fyXK-fe^^h 6 0 0 g&^l^/u** 

C j^3Wtwj&3WS:aaHiufc-f^v2SE**i 5o g (2 5*0 5o®mm 

20 Start L£3 0#|Wt5. *LTHWEn?££3£4 O^ltiU M£$3D 
S^tJD-t^T^X^^^M-^-x^^^T 0 (3 0 0mL) 

25 ^y^Eteftftlh K/Wfeg^ l 7-5mL©Sl!) 

J6^e>3. 8 cm) fcT % a^D<0flHttlWfc|JM&LT3&>5> h-*/H 

(d) ff5. 
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<&»*«r»j£1-5, «)t«r2®ffv\ 2|3fl>sp*&|t*tt«M (e) if*. 

(d) (e) n^n^its, 

5 

• 

a : 0 xmixmim s s # s o 

^A^/l^^f— : ftfcjR N-5 0 tfi5L 

iElfcl : Igl39rpm, <&$5 6 1 r pm 
@^2:ii52 8 5 rpffi, ^125rpm 

15 77t^t^ PACK-ACE (6 0 0mL) 
^ 5 SflK- : lOOOrpm @4 #Rg 

Bffl*Mfctfr : @)&$:6 r pm, c-Mo. 2 N n -^-£1? 5/ h UT^b 3 

20 

t» 2 5 0 g *y—\zA*i\3\m 1 3 0 s>ra«#Lfc&, mm 

&o**^hmm*WMLit'(*y%mfr7 5 $ (2 5°o fciiiuu ®$£2 

25 T?Hfc5£ig»#U »^*A«r#*o 

m N ±9$K#1 1 Omm, iU$ 1 4 Omm) KMl^ 4 *-^y&bkW3l0i>*b 3 O 



1\ Uec. 200 1 YAb'UIOMUAssociates NO. 0992 P. 46/51 

* 

45 

<D**>-hWitt\fflt:mVLfz<i fr^imfol 5 g (2 5 C C) f7«ttl 
10 PACK-ACE (6 0 0mL) (±$|5SC^8 7mmT&i:^8 Omm^ 1 2 

m) Sr^of3^P?T^9 0|gI N fefc 9 0 U 3EIC9^W**5^- 

B £ 1 OOmL7^!i a— <f (H:^3 5 mm -g^lO OmmO^f^ 
15 ^3§) K^i"ittllii*T?iiaLWtT?2 5 •CtSBfi U lOOmL^J *-*?fc5£ 
-fjlCtir^^T^^^^ (ll9mmJ|^2mm) $M£oT 3 #ffT:&fc: 1 8 0 Is), 

20 8 ow&<D$i^£*^'}^mmk 

±IB-fe ^ V h ^P^lJtrtt. A^igH^ 10-900mPa • s 

Xtt-fe^^M&f^^o. 0 5-1. OT'fcS, 

2#JbTfcS, Icfc, 0£L<ttO. 95^TX'h^0s iO^IKttO. 90 
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±E*/i'V^A^Ht«S9 0 0mPa • s «r^^5^/ V fJ&nfttfr&ffl Lit 
^/i/v-^A^iil^l OmP a • s <t >9®V^^^hmJD^JSr€fflUfc-fe:^^f 

#gtLB<> ^y--^^^^^< N #kj&w;:< <^So &*l<i*i op 

a • sU-tX'hV, tft, 8 5 OmP a • sETF##*LV\ Wc#*L<tt5 
OPa • sJ^±, *t>#£b<ttl OOPa • s SUi^fcSo £fc, £ 9£f £ U 
<«8 0 OmP a • s£*Tn Xt<:#*L<tt7 5 OmP a • s UT, 
10 <«7 0 0mPa ■ sgf. &t>#1: U < ft 6 5 0 m P a - 

-2 0it%f$>D, i^GC-MASSt^H^Uy, 4- (2-tK 
n #->-cfyi,) «)Jy N &U? S 1 - 4 ^^f-V^ttJ^^ GPC^t- 
* < s ITO^^i (Mw) j5?50 0 0-3 0 0 0 0 0t"fe!) N IR 

15 ftjtfcftl^ 1640-1660cm' 1 £#£^5 * g$g$s i 7 1 0 

-1 6 3 0 cm- 1 K:#*Ei-5!ftiR^-^8ME0 2 0%«TT*>»)s 13 C-NMR 
T*60-61ppmH9-68p pm^^^7 HMfc v'^/t^J&tti 
£*k NMR-PEGfiASl 0-9 9fiS%t*as>>), TCAW3~9 0 0mg 
KOH/gtfe5t^yhW|^ 1 »7Mfe&*H-(D#&\ 

tt^^ior-fes, 

±IB^fg, MGC-MASS, IR, u C-NMR^t8!|^^:^m^ 

/is^isyc 5.yX7fiffla¥ftfc (AD W^tv>5ri^S^. -fft 
^f^ySm$#!I7;^vW5y^ftSi$fflc (Ai) &G**iX^% 
^^•yr/^i/yitf t5#!) r/^i'y^f * (ai) ^ 
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1. NaOH3 0ti%aq. WtpH12~12. 5fcp^?» 0 

10 gftfamx^mz^Zo 

« 15 W£tfZ>o (1 0 0 0 V 3 5 0 0, 8 0 0 0, 15000) 

u 

m **W^*5^5^«fGC-MASSx GPCs 1 R s 13 C~NMR, TCA 

L<te, l. OfiS:%^±T-fcSo *£ s 0*t<f4, 1 5M%J^TT-$>^ 
C -MA S S \z X *) *;v-fc 4 - ( 2 - 1 Ka df-^jt^/k) 
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rtr-^js^&v^ tit, miK^tXo^. Gpcft- m^v^t, e- 

MW#*ft (Mw) ^5 0 0 0J^Ttfe5h #*tef§#teT1-*&-fcH# 
5 &>> x 3 0 0 0 0 0*r«;t3£ s ^7K#tls *7 V^n^B5Jh|6^T't«*5'e 
H^*>5. 0^L<tt > 8 0 00^$)!), f^lftKfj:, 1 0 0 0 0J^± 

t**>3, Sfcs ^*u<tt, 3 oo o o o&m?&!K *t>»*u<ri % 500 

0 0 0#TT*>5. s&*»\ ±fEGPC$g£&f4 ; K£«££ 

10 ±IS^^ V^WtJK^Ttes I R$J££fctt3, 1640~1660c 
m' 1 £#&1~£$Ifcfc°~^§ilg2Sl 7 10-1630 cm' 1 

(5£A/iT#;£LftV^ ttrffttTV^, #£L< ft, 1 6 4 0-1 6 6 0 c 
m' 1 fc#fc*t*S«JRtf-*3ftgj&Sl 7 1 0-1 6 3 0 cm" 1 tc^-fS^lfct 0 - 
15 ?m%<Dl 5%^Tt?$>§ 0 **>#*L<Hu 10%&ITO^ 3EK«F*t< 
tt> 5%#TTifc!K 4#fc0£L<ft N 3%#TT-fcS 0 
±sB 13 C-NMRf£&V^ 60~61ppm£69~68p pm^^;V 

20 -blBNMR-PEGltfSl 0m-ML%$zffiX'&%b, ±* V f&^2r#fc£i*-5 

3ftlci*W«rRtfc9, **ttlB;M£T1*S. U< ft 5 0IlS%#±s 
£L<ft6 0fiS%£U: N 35fc#$L<tt6 5fifi%#±, »f:»tl<fi7 0 
25 SS;%SU:-e&$, £fc N #£L<tt98M%&T\ £9#3-L<f*9 7S 
S%^T> Hf-0£L<te9 5iI%gT, W^L<fi9 3ii%^ ft 
^KI49 3S^%^T-efc5o 
±ETCAV^3mg KOH/ g*»T?*>5 £ N #;M4t&<&38&fc:B#]W£l? L 
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KOH/g^i, <fc9&&L<f3;l Om|KOH/ggl, 55l!l»* L < «: 1 5 
rngKOH/g^i, »fcjff*U<tt2 0mgKOH/g»±, *<i>#S:L<tt 
2 5mgKOH/ggJ:fi)5, fr& L < » 5 O O m g KOH/ g UTs 

5 ±^*Ktt400mgKOH/g^Tv JECff*l<tt3 0 0mgKOH/ 
«#T, l< ft 2 0 Omg KOH/g^T> ^*L<til 50mg 

KOH/g^TO^o 

±lE^^!>^ii^i 0-9 O OmP a - s %.T*/X\Z± * ^ MMMK§C 
^0. 05-0. 9^&$ir*:^SI§j!»j$H\ P H12~12. 5£U:fci?£g 

f*> Jbs£Lfc (l) #yT^i^W5^3R^Hffmii** (Al) &OTf&?n# 

M&ft. %^AsT'%5bV>. (2) *°!Jr;^i-y^y = -/WJ^ifrMt;#: 
(A2) (B' ) £$tf«fcBfc#£*m£' 

15 *^//-e%5t>^s (3) *!)7;^^ 

(a 2' ) RV7£mB*frtfym%&mfc (b) ^ 

(4) fr^T^uySfctfr**** (A) *ttft#/i'#:'fc3R¥*fc 
(B) fc«r^tf*l^^t^ttiS»«fitt*fflv^«^LT«;5#p 

I^^IU^ilt ±iEtfc^tl^«7?$)5 e -tkb*> (1) <O^H^*5 
V^Tte, ±ffi#!) 5 ^fift^tft (Al) fit, ^v'T^f 

^*^*i-«ii36S#*t<, SEfcs (1) N (2) (3) ©JH«fc*5V^T 

25 #vy^])^-;^|gfp^ (A3) fc#tf£ U\ (1) s 

(2) >v (3) RXf (4) 0Jg*fca:ra*£fettTt>*V\ 
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5 Wot, ±ia-fe:^^bm»j^ ±.m±* yymm\^m^6±^yhm^ 

I 5 k g/m\ */1?^}>it=l 0-7 0 r U\ £903: 

U L<te, WJ*tlO0~17 5kg/m\ 7K/"lr^ V>Jt= 1 0~6 

£ 15 ^^I|g^^?, 0 

nl 

g y ^/^y^*l^t/y Mi©Mi o oii%}:»it, o. oi 

-h^'t>s 7Kt7f3^ijw. K »toJ«J£JB = 2^y-K 

25 & % Wa^M^ (^^^7^5 2 2-2 5 cm^fflO^^iJ 

- M x i«ifg»a^y-h (^9^7*1^2 5 cmRJbT, ^7^7n-f 
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uyia/^^-wUHft^P^^yii^iw^^ 
^^m^tfc^ii urwu #r^¥i- 1 1 3 4 1 9^M$Kismtf>£n< 

, T $ V r P -;v^/^y|-7x;-/w*;U7^7l: Kt^^<i?7 5 /* 
10 ^>«3R;f*BBsp7-2 6 7 70 5^^S»cE«fl!>*n< (a)]^4:U, * 

? v jmmk&%>b<D&n&fc$LU/x\* : z<Dm.b, (b) ^lt, ^pr 

#**fr&tf/#L<tt*©^WW N ^^t, (c) f&ft 

15 iU, #!)7;^i/y^ya^; (^) 7 5^^3M:«*i, # 

^O&i: fc£trfc* ^ h£10N ; »M?2 5 0 8 1 1 3 *Wtt»fcte*<D»i < a 

5 = y^ P-f»5?J ; #§|Bg6 2-2 1 6 9 5 0#4fc*fc:ffigfc©#J< ^) 
T^P^gl^p^l^ (7ntfUy) ^p a-^ai^^A^rl.< ^ 
uy (zfuXUls) ^5a-^; (^) 7U/^-f/K 7P^ 

25 #^¥l-2 2 6 7 5 7#^^f2^^P< (pt 7^ P /H8tf># P ^1/ 
7* P A* (tt) #£40: ; 5-3 6 3 7 7 ^JgfcfE 
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4~ i 4 9 o 5 6^Am^notn<t-°v^^^^ ] ) (^) ry 

;Vzl-tvi^^i^ (H) t^^l^;#||21£5-l 7 0 5 0 

5 V;^x^*ym (M) s (;**) T^y/i^ Oft) \ T)Vf)^^ir-)v^/ 

1 9 1 9 1 8^^C|5«^D<7^];3C^W^i; 3-/^/ (^) rj?/^ 
10 ^T/^/^^t/K (;**) T^y/W^ (ife) N MtMc:, 7P;^/w 
| &3*g£# ; #M¥5-4 3 2 8 8#^fcfB*W>*D< T^^i^tf y T/K* 

| *<OMfr&mto, Xfts from ; #^Bg 58-38380 ^#fcf2fc<D*n < # 

m 

p #<&Bg 5 9- 1 8 3 3 8 ■5§-4S$&fc|2$£<D#i< tfV 7>v*vy?y 3 — /we/ 

-2 7 1 3 4 7-^#lC|E^^D<T/^=iari/xKy Tfls^Vvyy a-/^;7 

25 V***sT;\'*uymMftk<D^x s ?/HtRlfcV!> ; M§¥6-2 9 8 5 5 5f^ 
#£!S^o#n< T/^=3^fV#y 7fls*v*s?y 3^;7!)/^f;vi:i* 

£ T/MfcRJfc* ; #RJBg 62-68806 #&»fcjB*t<0*D < 3 - / ^ 



ZD. Dec. 20(11 23:41 YASUIOMI&Associates NO. 0 993 P. 3/58 

53 



25. Dec, 200 1 23:41 



YASUTOMUAssoc i ates 



NO. 0 993 P. 4/58 



54 



10 



15 



20 





ms&2 




mm 










PGM 


15 


SMAA 


70 


30 


PGM 


25 


SMAA 


80 j 


20 


PGM 


120 


SMAA 


90 ; 


10 


PGA 


15 


SA 


80 ; 


20 


PGA 


25 


SA 


85 


15 


PGA 


120 


SA 


90 


10 


IPN 


10 


SMA 


75 


25 


IPN 


50 


SMA 


85 


15 


IPN 


100 


SMA 


92 


8 
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80 


20 
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75 


SMA 


90 


10 
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10 


SA 


80 


20 


IPN 


50 


SA 


85 


15 


IPN 


100 


SA 


92 


8 


PAL 


35 


SA 


80 


20 


PAL 


150 


SA 


85 


15 


PML 


75 


SA 


85 


15 


PML 


120 


SA 


95 


5 



25 



PAL: tK«Jx^U>^iJ3— ;HE/71UH— t\>U 
PML: tKU X? U>^'J=J— )\^EJW) HJL-^rJl 

PGM : *Mr5/7Kgi i ? l L/>$f 'Ja— /M$?'J U— W 
PGA: yMFvTK'Jx^U^g^-jUy^Ub-h 
SMAA . )im-^J 0 A 

SMAr^UOgft-MJOA 



±ie-fe ftwm t (DM-s-mMvn&n, 5-95 : 9 5 ~ 5 x*h 3 r. t mi 
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*U\ <fc *) b < 8\ 10-90:90-1 

(**) mmmx-hz, 

5 (1) *&14i$$HM&fr :tfVT?y^m (tMJ N tK y 

!)/atvy^!j3 -/v^^) # y ±* v y h 5 v > ft ft y iszf u t° v y 
15 T^j£$;ftS^f^ ; « T? V;VT 5 K ; #y tr^/U7/i/a-;u ; t^tV ; 

fy-^y y yix7f^ ; r;^>^ h y a ; v??-y ; #^f^7 ^ y s 

(2) H^^-rvt^g > : (^) 7^ y;^7/^/^0#it^/^i* 
20 (3) ii^rij : ^/l^^, ^3at-^| % 7 7/J*V^ n Pv^XI^x 

y^^A, h v ; -fry ^y^omm&xn&m&^o**^* ^y$ym 
ti/t-e^i;^-^, 77^-^, #7^-*, -y-^n-T^ *v 

t?*£^§^o$f^ ; y/utr h~/mo#f7/^-^ ; mfflk-? ; y ^ 

^MW^c^Xf3*!>^*7vHi ; 7 5;/^/^^^^-^ ; 7;Vj3 y 

^V-^; ^yiry ^0^7^31 
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(4) ^m-i&mm-.m^/^y^^, wm&z/^yv^ 
^sy&momm fimm. xm\& y ; fcmti- v v ; mm. % 

(5) mm%mmi:-B:fti. it^7 7^yf 0 
io (6) mmmmm:®m%rm, r&?gk a^utt, 

(7) mmmmmmm : ^w^bk *^xy>@t :H&©r^i/m-> 

(9) ^V7/^Vy|M: (#J>) ^v-^U^ (jtfy) t#V7*n 

20 ^/K ^°!1 ^v-^^l/V^y ^-df->^nfvy 2-^^-/^dp^/Uac— fvK 
^<D t^T/^/H-f/l'i ; t^ri/7°nh c vy7^-/kx-r 

(TVl"^) T y — /l^— -r/H® ;2, 4, 7, 9-fb7^ ^V>- 5 
25 -4, 7-^-/K 2, 5-^^-3-^^- 2, 5 — S^— /K 3 
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M/tKy^^r^f© (*°y) ^v-T^i/yy/i^if^vfli^igc&^r 
^YtVjv? ^/~)V^^jvT$mr)r y y VJ±m<D (*°y) Hr^yT ;v*vyj 

(11) 7U'^M:7^!JWh^!]7^f 0 

(12) !)yKi^f;^MJ: Uy^MJ7>;K i-h y 17^*^^** 

(13) #M^^M^IJ : T)\s%-t?&**rT V- K #/l^>t7 a^Ujc- h 
15 ^ e 

(14) isy ^-ywrntkm : y 

(15) AE#J:$f^gu f&fP&SVNfCT^nM^ fcKn^f7!)y 
20 ^M^y^A, ^y/HM^^-K abs (T/^/^^V^/^v^) s 

LAS (iJST/i^/i^y-if^/wfc:^) s T/i^^/wi^-K TKy^ 
^y^uyy/u^/u (y*.zz>v) x/K vy7/^ 

25 o-i-i/7^y^/^-ff 0 

(16) -ecDitfe#ffi^f^iJ : Zf^/iVTAs^^ ;K>7f7 y /KT^n~/l^ 
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/-/K FfW^ ^tf>$HWc 6~3 oieo^^t^-f 5X5; 7 
10 f£#J^ e 

(17) Bfcfc&I : JgjJ&ft (Jfc) s M>g^*7VK S/JJay, 
7^77/1-K 

(is) : 3Eflti&£u y >mm.s mitwmm. 

(19) IhtflftMSBfl : # V *^f->7;^;i'x-f;^ ; 2 - ^ 2 , 4 
(2 0) 05S#:^hy^^f^ 

t^i^^/yfwi (#) am **>hmmfa mm, % 

■temM&MklsXli, fco (l) ~ (7) ^tfeiffeJiS. 

LTtt. ®<D± *>hmam\ZM IsTO. 0 0 1~1 0St%^Hiii^U\ 

(2) (D^WM^yhSRdD^ ©^y^^^tt*^*^ ®*#^r/i^ 
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<D*S&fti<DE£SSJfc£LTf* % 5/9 5^9 5/5 <^|EBBdS«F*t<x 1 
0/9 0-9 0/1 0©ttH)6SJ;»)#SU\ ©O^^^T^V^^^lO 

5 (3) 0#aw©-fe*^«B&n*!U &tf> (D^f fc^^*ygfi$Sr^ri-5^/i/ 

zxfr*zsm;X£imk<D&&mmitkvxits 5/9 5-9 5/5 u< % 

10/90-90/1 0« !9#3cLV\ 

(4) ®^P^^i?^^h^D^J v &flf % ^V*^#^i&0 2/&&&& 
15 OE-frMJtt bT«U 5/9 5-9 5/5^|l< s 10/9 0-9 0/1 

20 jWfc<&E#£fitt£ LTtt\ 1 0/90-99. 99/0. Ol^U, 5 

0/50-99. 9/0. ia*j:»)#*u\ :<Dfi^bt©t^yf>ifi^«i 

£<2>0*3£*fli<&2e«&Mit£ LTtt, 5 0/5 0-9 9. 9/0. 1 ©ISffliS 
»*U<, 7 0/3 0-.9 9/l<9ttffl;&sj;i9#1=U\ 
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i&mmkhxit, mt*/^y$&, i»;^i)a n ffiw&/^$^<Do$m 
5 mt®vimmt<7>m&mmittLx\*. 10/90-99. 9/0. i<o$m 

i 

mmm&x&^mmmM (mm) (2001-9. > P . 197-200, 

^^y-h©3H**5ltt^Hi-*-%*j ) (2 0 0 1) p. 2 7 4-2 7 51$ 



25 
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^2 



5 





(IS 


k£2SS£2 0§»%) 


(SS%) 








w 


C 


S 


G 


25. 0 


47 „ 2 


150 


600 


772 


861 


60 


22. 0 


45 0 


682 


703 


20. 0 


42. 9 


750 


646 


18. 0 


40. 1 


833 


577 


16. 0 


36. 3 


938 


490 


90 


14. 0 


30. 5 


1071 


378 


120 



10 

* 2 trover* uTfruw-tz. 

W/c (M%) ite s -fe^^KK:»i-53kfl5Sfi:%T?*>5 N s/a (g 
t^f:fa;H|t^yhm ^^a-Ai^vh 0&K=3. 08 g 

20 /cm 3 , IfcfISf=5 6 0 0 cmVg) 

(#S£«£~2. 5 7g/cm\ Bbk*=2. 15%, F. 

M. =2. 7 6) 

&##:W«HSS£E (^^A=2. 6 5g/cm\ Hgf^=o. 5 9, F. 
M. =6. 7 4, M. S. =2 Omm) 

25 
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*2fc««© r«^^no»««n raw j £rt*&fc«5»**. %<d'& s 

5 



10 



W/B 




*£S(kg/m 3 ) 


W 


C 


SF 


S 


G 


30. 0 


47. 2 


160 


533 


0 


794 


861 


22. 0 


45. 0 


150 


614 


68 


729 


18. 0 


42. 9 


750 


83 


603 


15. 0 


40. 1 


900 


100 


463 


12„ 0 


36. 3 


1125 







4%T*>9, s/a (*«%) fcte s Wlt+mf-M) 

hi^y A-AIW^^Sr^fc^rfet© ( B = c + SF) T*$>^ N cil« 

*M@=3 2 8 0 cmVg) 

(*IH«=2. 5 7g/cm\ »$=2. 15%, F. 

M. =2. 7 6) 

: HM*&iter 2. 6 5g/cra 3 , H^=o. 5 9 s F. 
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M. =6. 7 4. M. S. =2 Omm) 

5 5 y y 2^5: ^f-^^v^x. i^^^-^d 3 o y ? f^^T^ 

10 

©ltt N GPCOfcf-^tcov^ tf— *K:W#^*££, fcf-^c/PfriSfc 
®M<D~^-7**J3 yy° (3 0 0mL) <0ftjfeB-Cfc5, 

sett, ^ji«k;*5v>-c n ^^^^^m^M^fetc^v>^;^^A^itp 

H7tt, ^«8^K^Ufc#y*/W7j?^ftS#J:#»:«:«fjR^f^ GPC 
®8tts **«8T«etUfc^y*^al?^»3R*S^^|»»U GPC£$!J 
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64 

R£$J£LfdtH: (ttM-NMRft^f) 

NMR£$!J5tLfc5i£& (*M©C-NMRft-h) T'&>£ 0 
01 ^M8T"^Lfc^p*/^V^*a^|r|f^t s C-NM 

suit ^M8-e^iiL^:^y $^7$ym%k&m&fc%mm j tk'f\z, ir 

15 AMI) T'fcS, 

Hl6tt N 3fcJS«8T?«3&tfc#y*^#^»3R#a^fl:S:|»«u NMR — 

Bl7tts 012©6O-v8Oppm©^0T'fc$, 

20 
25 

1*1 WJ 1 

!&*BtC#i)^VW ^ Zs^V^tti/Vtftom (Mw6 0 O^Uaif-V 
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T^^Ufco S^ft?:2 0tS(TO^s ^y^;^^^!)v-h4 4. 

femmztf V ^f^W 5 yxfi/y^-^i/ K#» (Mw 6 0 0 IJ jq^ P 
TfcJ&iPUi. RJC*rt*2 0X)»TlC«t,oo^^^p/H»i7k*5 1. 2& 

i B*MT»aaiD tfc. sswrm> 2o < c#Tr?iB#ig»#£^tt, 

Y (a:^^^*i/K©Sp*9ftai*Affc2 5) 625. 5*5, 

6. 0g& N ^l^tfc#!Jifv^ ^EO«^by-2 0 8. 

5», 7k2 5 0. Og^^ii0^t(,glJiLT3'-^;^7 P h^nt^^l 5. 

7 Ltz* / -r—jmmftmz 10.4 %js«s»t v 2 0 

25 0. 0»«r2*Br-e«TLfc. jjTF»T«, JEfcl 0. 4%Wry^-^ 
a*fc«l*U H*£f&fcJte*3-8\ MfcW#*ftl 7 4 0 o^!)^#y 
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H«iJ4 

5 h (xfky^v/^^»^|:2 5) 6 9. 5ft N ^^^!);vt2 5. 

Ltc* / ^-7kw-m^mz io. 4%mmmr>*-vj>>jmm2 4. osp^ 

10 OE£0. 5^«TLt, 2B3TO3ltm^T8 0rK:»£fc*t#U 

Mfc^&^S 14000Otf?y ^/^#y^^£^7K 

J&£gfc7ki 4 5 8. 2*&&ft&^ !W*TfcKJS3Sttrt^a*«tfcb, 
ffi^T"C8 O e C^^iD^t^ 0 t< h3r-»tf y^f-uv^y 3-;^;r^ y w 
h (3^5 L lx^^^F<?5^#An^-^#:2 3) 5 8 1. 7U. T? V /l^Wcl 4 9- 
5 ft, 7K2 0 3. Oft&ttett&ttffl£ lT3-//^/f/nfty^20. 
20 2*BfcS^Lfc*/-e-7kigifcs ^lt^lfc*'yxfvy^yEO<if 

8ft£07kl98. 8ft£&£Lfc7M» s ifeUtfc % 1 

fcl 5%i|*»^hJJ5rA*»»6 2. Oft£0. 5B*|R|T?*TUfc, ^r<D^ 
2B#W3I#ftv^8 0 , Cfcia«£ISJtU SftW^a 
25 1 1 3 0 0O#5*^y|^l^*«l^#fc ( 
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h (=z1 L uy**i/}?<D¥%9tfm*;l'm2 3) 539 §15, 7^P^»18 9. 2 
SPs*2 0 2. 9§jSSD«ii^#i))^Ji:tT3-^^7 0 hynl:'^^20. 8 

5 9«t^7K201. 9»&»*Lfc**« % tttffc, 1 

5%®mmi-hV ^A7K^2 4 8^^2^BgT^TLfc 0 ITiT| s H^l 
5%«^hyTjr^^^6 2§|5^0. 5fl#f H 1^Ttfc e ^(^^ 2B#p B ^| 

10 

. 15 h (^WV^«>K^312jSft^/HR2 5) 6 9. 5^ ^^^J;i^2 5. 
fy 2SP % ^JfeM2T^Lfc7jfy^^^^yEO#JPtl^^i3^-2 5. 3gp s 



H«!l8 

25 turn-, cm mrm®, mmm***xmmwmm*mzitit?xm. 

h (^l^y^^K<02p*&#ftl^;HR2 5) 6 0 3. 9 g s **^!7/Hftl8 
7. 6g % ^»JlT^tyc#y^^WW^^EOft»^^t3^~2 0 8. 
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5 g N *2 5 0 gW3-^^f/Dftyil 8 gtr^Lfc^y^-TK 

^Mt^ic io.4 %i§«»r 7 2 o o g «r 2 *iwt?»t ufc. 

Ttf:, ^©fs 2*ffl$l*ttVvt8orfc?«**»U a££Jfc*5fc»**, 
5 ii^^Sl 2 3 0 0 (DJ|« y *MV*^*ItMjl«*#fc 9 

8 7.3 gifc£* N Mfff#BMT, S^rt^6 5°C 

io iiBMb*iR*©3o%*^«3. 1 gfctGflDUt, IP 

N-2 5<08 0%7kMi&5 3 2. O g> L-773/Hfy||i. 2g, 1-^7 

^yfi*wi/2. Og(D^tm:7^D;^7i. 6 g% ^a-^ss&jo 6. 
15 tK^-c? p h= 7 \zmm tr, aawa-^a 3 6 3 oo^y 

a-6-fc<&*«&£»fc„ 

^T^DfiUfc 0 * h^rv-^y^l/^JJ a— /Hfr7 77 y V— h (afvy 
^•>KO^fc/kf2 5) 7 9 g, ^^M«21g,*24. 7gS 
{/3-/;^7f/nt't>i0. 6 6 gi^^5^/^^ 4 ^ ^ 
M7y*=7Al. 2g^t>*7K2 3. 8 gd>b^5P^j7K^Sr5B#F^Ht 

«-epH7. o^-e^^uT, aa s P*&^-?-a24oooo*a^*#fc, 
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^ip##ig^h^y Kt^^b »t^H±i) 8 0 0 g, 

10 

; 

(1) b#rj 

(2) 7nHE 

£U :©?»7a-f (mm) bLtc, 7 nH£te*t V>t5^»#/65^ 

(3) IANfFI 

ilLfc^;^J IS R 5 2 0 Ud&5t£KTV>3ir^:/f^-7; h£s 
25 1 5M 7 5^1^®tfc^ s J IS R 5 2 0 1 I^Je^T 
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^4 



5 



10 













mums 




(S3%/-tw«>h) 


0. 53 


0. 53 


0. 49 


0. 32 


(mm) 


190 


186 


196 


192 




0. 9 


0. 91 


0. 44 


0 95 I 




1. 26 


1. 3 


0. 59 


1. 65 



15 T(4 7 5 #^<£>§;AB#PW 1.65 ^$>5©!l^ L~C> H»l!£>* 0 JJ 

Sl^S^flrmo. 5 9-1. 3 0®b&%lznAmm&M<ts:^X&*)^ Jfc 

20 

JEM l o 



irtJUiuMi&rtssociates 



nu. mi p. ivw 



71 

mi&m 1 1 

5 (^V-^^i/KC0^#^/^2 5) 7 2. 3§|5 V ^^D/1^22. 5 
OT^tfcy^^N— ^EO#Aa#7^^ 5. 2§& N ;fc6 

4. 6^t>*5i^||j^Ji LT3-^^7 P K7°nt°^-^2. 8 8^^L 
rc^/v-7kS^0^4. 6%«^T^-^A7k^2 2. 5g&£3B#F H 1 

^$-&s M¥*S#iPI:l 6 3 0 0^^y^;i/^V^^a^7K^Sr#fc o 
Hi&M 1 2 

mmm 1 3 

(^^>-^-^^KO^#^;^2 5) 7 2. 3£&x ^^^!J;^2 2. 5 
2^ s tK64. 6U%LXtmm®W)mhLT3-*frZy*}>yu¥jr>mi. 78 
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y ^ y -fe 9 y©*iSKixfi/m^ K«rW#Ai*/uik4 - WAD 

ft3T-»J Lfc 0 i»7i, 9 0 °CT* 2 IWJft#&fctj\ * y ^ y ir y ^/cc^ 
HJfeM 1 5 

TT'8 Ot^TflDff&Lfc. ^ h^jjifvy^ija^/^^j, h 
(3tf> K^spiSfWU^yHR 25) 72. 3tp s * y /vg 2 2 . 5 

»J 1 4 T»M Ifc^ U ^ U t JJ y E 0#AD^t^ n -7 - 2 5 . 2§j3, * 
6 4. 6S5RtWS^ftjSHIi: LT 3 -^#7* f^n t°;*-^2 . 8 8*|5£8<£ 
tfc*/v-7k»«3feWE4. 6%ii«i7^^!>A^2 2. 5fiP«r3I* 

i«pwT»Ttfc. mw§in^T8ot;K:«*ii»u 

IfW^il 8 9 O o©7Ky 



mnm 1 6 
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(^^^#^K<D^#*D^$U 0 0) 7 2. 3 gf5. y^^!);^22. 

5 2» x *64. 6&&tfg$^t&£lJi UTS-^^/h^nft^l. 78 
*8£&^Lfc*/^-zM£ft&tNC4. 6%ifiiSRr^*=!>A7k»»2 2. 5 

10 ?£%#fc 0 
1 7 

a*ih ^#$s, «tbr, sangA? • ^mM&xMWMmmtm*. 
tt&oo) 4oo»^^ &$mmnTx*s o o cfcfr&Lrc 0 &m%ft*9o 

JDfeljifl:^ (hjxf i/y7b7*yEo#jdJftT^nr- (2) ) £#fc e 

20 

H»J 1 8 

25 (x T uyi-^">K©¥»[l^t5 0) 7 2. 3& s y 

^2 2. 51$, m&mi 7T^J^t7chy^f-l/^7 i >7 5^EO#iP^^ 
n-r- (2) 25. 2£& s 7k64. 6 &Rtfiggf3£»8!| £ LT 3 - * fVU7 Y~7 
nf^fifel. 7 8§PSr^Ufc^/^-7K^MWC4. 6 %ifi«KT 

!>A7k«2 2. 5»^3i*wt?*TUfc. ismm h^4. 6%amr ~ 
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ttm 8 0 0 g , »»4 0 0 g %=t;V$;V* drf— (f§i D 0 D £ : N- 5 <K 
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5 



10 



15 



20 



3tll 

m 




7P-HH 


(ma%/-b^>h) 


(mm) 




0.350 


167.0 




0.380 


193.0 




0.400 


211.0 




0.270 


169.0 




0.280 


208.0 




0.290 


247.0 




0.310 


157.0 




0.315 


188.5 




0.320 


909 n 




0.260 


163.5 




0.270 


194.0 




; 0.280 


224,5 




i 0.250 


104.0 




0.300 


188.5 j 




0.315 


212.5 




0.230 


188.0 


0240 


200.0 




0250 


186X) 




0.260 


199.0 




0.270 


212.0 




0.210 


186.0 


0.220 


221.5 



n. fee. in\ iy.<a 
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^6 







7Q— fit 


2#&0>*5Sju(d) 








(mm) 


(mPa«s) 






0.387 


200 


5190 


0.915 




0.278 


200 


4700 


0529 




0.318 


200 


4950 


0573 




0.272 


200 


1840 


0.325 




0.307 


200 


4690 


0.827 




0.240 


200 


4520 


0.797 




0 262 


200 


1530 


0.270 


tt8M5!lia>£m^<* 


0.214 


200 


14200 


2.504 



U 5680 mPa-s 

0 5660 mPa-3 
//(e)=5670mPa-s 

5 IT? 

| m6\Z$5^Xs ME©iliiT^^2^f«M (e) tt, 5 6 7 0m 

15 P a * s Xh% 0 

1 v-S:ttfW]3, 4, 8, ll s 13, 1 5©*££fc<l!>^^hg&f^fc 
4, 8, 11, 13, 1 5CD&m3-frmi.. O^T^^tK^ftoTV^o 

<£> * $f ^ & T 

25 !7;W 106^ny 95 %^_b 

3M»SS£I: (kg/L) 1. 5 0J^± 
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77 

m7 



5 



Si ; 




ma 

(k«/L) 


300/1 m 


212j«m 


150jum 


106// m 


09 


0.1 


50.0 


95.7 


99.5 


1.52 



^8 



10 



lg. loss 


SiO z 


Al 2 0 3 


Fe 2 0 3 


CaO 


MgO 


0.5 


92.6 


3.7 


0.7 


0.5 


0.2 ! 




64 











m vmumt, tot^oy a-fi:£^9 k**u ^tib(omu^m 6 \z^i. 

&9 



25 







(mm) 




0.16 


97 


0.17 


122 


0.18 


144 


0.19 


163 




0.14 


127 


0.15 


165 


0.16 


182 


0.17 


210 
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&i o 







(mPa's) 


3&&Sffl1G>#S#ft 


0.188 


625 


lfc&0>J1<&#S£ft 


0.150 


1780 



»2ltt&Jfct&1-5£x tt*m<&#S£#-T*ttl 7 8 0mPa • s^5©C» 



20 





75#&<Z> 

(») 


(K(d)///(e)) 


(mPa's) 




0.59 


0873 


625 | 






0.325 




l£&ffl1 


1.65 


2.504 


1780 



JtWl^*fi^Tii^^y Mbft^ft^2. o£Lh, # Anitas i 

7 8 0mPa • s^5(D|:#U> H»J 8 V Mt)ffM£fc 
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79 

s is. 

10 <0H-NMRf-*-hfcH9fc, ItllflCH-NMRf^HBlOW, 
? t-OC - NMRf t- f£rB9l l^s IfM^C-NMR?^— 
1 2fc3H\ TfcffMtf)^ y o I R^-r-htrlgll ffl&rg,© I R 

5^1% ^bMhciONMR — P EG^SJ^t^f L/tH — NMR 
15 hm 1 6 tC^i- 0 @12^6O-8OppmO^I:017i:^t, 

2M8*H§"PfB«<03tf J) 2 £f£o ^ 0 

20 <5c*^«f> 

*»*:H8. 5£ft% % C5 0. 8|tl Nl. lii% 
3fm? D :H8. 6fil;%, C5 2. 3*1% S Nl. 2^1:% 

25 <i^jjfGC-MASS> 

*yv-K xy^u^yyx-^ ( n = 2~4) N i, 4-s?**H-y N 9 

-?7$>-3 -^—-f/W 12-^7^-4-3;-7;K Wpy, 4- 
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80 

5 5 B ai h^i/sc.^^ ]) K ^iJoi^^y^]; (n = 2~4) ^ 

<GPC> 

*f**l : Mw 12300s Mn 7 9 0 0, Mp9300 
Iti^a : Mw 1 5 6 0 0. Mn 8900, Mpl3900 

ffiM&iatmfe^y -*—<d t r. i ^HfET-t s 0 

<H — NMR > 
<C-NMR> 

OtN-^ttjLfcftfc^ofc, 6 0. 4, 6 8. 4ppmfc^iHSl / fc 0 
< I R> 
25 ofc 0 




15 



20 
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81 

mi 2 



5 



10 











3371cm" 1 


3366cm" 1 




2870cm" 1 * 


2869cm" 1 




1719cm" 1 ! 


, 1718cm' 1 




1568cm" 1 


1579cm" 1 


0=0#ffi}51S(*;i,7|?>i|Jfi) 


1454cm" 1 


1451cm" 1 




1351cm 1 






1107cm" 1 


1110cm" 1 


c-o-cmimu-T-M 


1040cm" 1 


1040cm _, #ifi 





<TC AV> 

3 8. 51S%, Iif:l. 1 2 5 6 g 
^l^*^^e>m2^fe^^Ttr^^7K^f^KP!>Al:: 13. 161mL 
15 MpH2. 60 % il«pH3. 50, |2ffl^pH9. 9 4 
f a : 1. 003, TCAV: 65. 8mgKOH/g 

<NMR-PEGf> 
««flO«aii:0. 0 44 lg 
20 Ml t^fyOiitS : 0. 0 4 5 5 g 

NMRVmftitm YVlr*y-V/Z. 3-4. 2 p pmfc°-^ : 0. 8 7 8 1 
Mfo : 1 . 2 4 1 3 g 

^y^-A^^-OCHzCHa-^m^tt:^ ; 5 5. 1 8 0*M% 
25 fft&Lfcl&tH [Y] =0. 8 5 1 [X] -0. 0 0 3 1 
[X] : NMR<^#ifclpi 
[Y] :M*fc h D **^>/tfy-?~~A 

(NMR-PEGi) =0. 0455X0. 5518/0. 0441/(0. 8 
51X0. 8781-0. 0031) X 1 0 0 ^ 7 6 . 5 MS% 
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*fi£-ftA : PGM2 5 / * * ? V *®ti- IV #A-8 0/2 011%, ES¥ 
2 0 0 0 0 

5 *Sl=r#B : PGM10 0/7<^^y^^hy^A=9 0/loa;^%v 1^ 
^^Ms 0 0 0 0 

*m^C : IPN5 0/^W^g^H;*A-8 5/l5Mi: 0 ^ 
ft 3 0 0 0 0 
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